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Abst ract - -Th is  paper deals with the use of the interactive, virtual reality software program 
"Mandala," listing the necessary hardware and software, and describing the logistics of an actual 
performance setup. In addition to describing the normal functions of this software, some unconven- 
tional applications are also presented as they relate to the author's interactive performance work 
entitled "Solitaire." 
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1. INTRODUCTION 
With the wealth of technology available to composers and other artists today, a logical next step 
in artistic evolution is the integration of several different elements, for example, music, graphics, 
and video, previously considered to be discrete ntities, but now capable of being combined into 
a new artistic whole which is presented as a real-time performance. Ideally the performer should 
be an active component of this music/graphic/video nvironment, capable of interacting with all 
elements in a very direct way. This paper will describe some of the methods of achieving this 
goal using the interactive video software, "Mandala," written by Francis MacDougall, of Toronto, 
Canada, for the dancer Vincent John Vincent Moorcock. The logistics of the requisite hardware 
and possible applications of the software will be demonstrated asthey relate to the composition 
of "Solitaire," a work that places a dancer within the interactive nvironment created using 
"Mandala." 
2. HARDWARE AND SOFTWARE 
"Mandala" runs on an Amiga computer, preferably the 2000 or 3000 model. Four other pieces 
of hardware are necessary: a "LiveP' digitizer, a video camera, a genlock, and a video projector. 
The digitizer is a board which is installed in the Amiga's video slot, and provides four BNC 
connectors in the rear of the computer to accept input from the video camera, and also to loop 
the video signal through to the genlock. The genlock is attached to the RGB output connector of 
the Amiga, thus accepting the computer output which would normally go directly to the monitor 
and turning it into NTSC format. The genlock is equipped with three BNC connectors: one input, 
which receives the looped output from the camera, which has been routed through the digitizer, 
and two outputs, one of which goes to the monitor, the other going to the video projector. The 
dancer should be seen by the audience as he/she performs in the camera field to one side of the 
projection screen. Since the software uses the principle of color contrast, the dancer must wear 
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white clothing and perform in front of a black background. This allows the digitizer to be set in 
such a way that the computer will read white (the performer's image) as an active component of 
the program, while black will be ignored and considered as background. 
The process of creating a piece using "Mandala" begins by generating raphics in an IFF paint 
program such as DeLuxe Paint. These graphics are of two types: "Pictures" and "Brushes." The 
"Pictures" are overscan images which are used as backgrounds, and stored in a drawer labelled 
"Pic," while the brushes are smaller graphics, known as icons, that are stored in a drawer labelled 
"Brush." 
Once these graphics have been created, they are imported into "Mandala" and used to create 
"Scenes." Any graphic from the "Pic" drawer can be used as a background, and in addition, 
icons from the "Brush" drawer can be imported and positioned anywhere within the scene. These 
icons can have an "Event" assigned to them, triggered by the mouse pointer in "Run with Mouse" 
mode, or by the performer in "Run with Digitizer mode." Many different "Events" are available, 
both visual and aural: an "Event" might consist of a palette change that would alter all the 
colors in a scene. It might be a MIDI trigger, sending a message to any interfaced synthesizer to 
trigger a specific note on a specific MIDI channel. It might call up some of the sound samples 
stored on the Amiga or it might consist of a command to move into an entirely new scene. Many 
other "events" are possible, and are listed in the "Types" window. 
3. SCENE CREAT ION 
Sequences, which can be made up of musical and/or visual events, are also most useful in the 
creation of scenes. For example, a regular musical sequence could be written, consisting of a series 
of MIDI triggers of various pitches and durations, but the final event of the sequence could be a 
command to go to a completely different scene, thus providing a mechanism whereby a series of 
scenes may be linked together. "Run with Mouse" mode is useful to test a scene. In this mode, 
the mouse is the trigger which is used to touch an icon, causing the event assigned to that icon 
to occur. Once a scene has been tested and found satisfactory, the performer can actually enter 
the scene in "Run with Digitizer" mode. Initially the performer, who may or may not also be 
the composer, will use this mode for rehearsal purposes, finally presenting the piece in an actual 
performance. In this mode, the performer takes the place of the mouse, the white portions of 
his/her body and clothing becoming the trigger for the events. However, before this can happen 
it is necessary to "Setup Digitizer." Trying to "Run with Digitizer" without performing this step 
has invariably crashed the program in my experience. To accomplish this, the camera should 
be focussed on the performance area, with its black background. A white object, preferably the 
performer, should also be in the camera field. When this function is selected, a digitized view of 
what the camera sees appears on the screen, together with two sliders which control the degree 
of contrast between the performer (in white) and the background (black). These sliders must 
then be manipulated in such a way that the image of the performer appears as white as possible 
against a solid black background. Having set the digitizer, the next step is to pull down the 
left slider on the genlock, which causes the background to become transparent, thus allowing the 
image of the performer to show through. At this point, the performer can walk into the camera 
field, taking the place of the mouse and causing the preassigned events to occur by "touching" 
the icons. The performer watches a monitor in order to gauge his/her position relative to the 
icons in the scene. 
4. SOL ITA IRE  
So far this paper has described the most common way of using "Mandala"; however, this 
versatile software can be used in other ways. In "Solitaire," while the basic elements remain the 
same, a few significant changes give very different results. 
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In the "Scene" folder, there is an option to run in "Genlock" mode, which allows the per- 
former's actual image to appear in the projected scene, or to use "Show Shadow" mode, in which 
the digitized "Shadow" image of the performer is seen. "Solitaire" uses "Show Shadow" mode 
throughout, and in addition, the digitizer is now set the opposite way, using the sliders in the 
"SetUp Digitizer" section to make the performer's image black while the "Background" appears 
white. Thus, the "Image" and the "Background" have exchanged roles, and as soon as a scene 
is initiated, all the icons will be triggered until the performer, now the "Background," moves in 
front of them, thus turning them off. The visual effect of this role reversal is that each scene will 
initially appear black except for the silhouette of the dancer, which acts as a stencil, revealing 
cycling graphics in the "Background." 
In "Solitaire," musical sequences are used to define the duration of each scene, as described 
earlier, and in addition, icons that are MIDI triggers are hidden within each scene, providing the 
dancer an opportunity to create his/her own counterpoint to the previously written sequence. 
5. CLOSING THOUGHTS 
Although some problems were experienced while using this software, it is nonetheless an ex- 
tremely powerful tool, allowing the integration of many different elements in the context of a 
real-time performance. Many other applications of this versatile software are waiting to be dis- 
covered, and I hope to have the opportunity to present some of them to you in the future. 
